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(57) Abstract: The present invention is 
directed to a disposable garment which 
comprises: a chassis provided in front, back 
and crotch regions. The chassis includes 
a topsheet, a backsheet associated with the 
topsheet, and an absorbent core disposed 
between the topsheet and the backsheet. 
The disposable garment further comprises an 
outer cover disposed on the garment-facing 
surface of the backsheet and including a 
first fiber oriented nonwoven layer having 
a Fiber Orientation Ratio within about ± 20 
degrees from a primary fiber direction of at 
least about 65 %. The present invention is 
also directed to a disposable garment which 
comprises: at least one pair of stretchable ear 
panels extending laterally outward from a 
chassis in front or back region; and a barrier 
cuff includes (a) a channel portion having a 
proximal edge joined to a topsheet and at the 
distal edge which is away from the topsheet, 
and (b) a flap portion which extends laterally 
outward from the proximal edge into at 
least a part of the ear panel. At least the 
flap portion includes a second fiber oriented 
nonwoven layer having a Fiber Orientation 
Ratio within about ± 20 degrees from a 
primary fiber direction of at least about 65 %. 
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DISPOSABLE GARMENT USING NONWOVEN LAYER 
FORMED FROM HIGHLY ORIENTED COMPONENT FIBERS 
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Good performance characteristics of such stretchable ear panels are important for 
these types of disposable garments. More specifically, the stretch properties including the 
stretch forces, recovery forces, retention forces, and available stretch of the ear panels are 
important considerations in the performance of the fitness for pull-on garments. The stretch 
5 properties provide the applicator and the wearer with the overall perceived "stretchiness" 
during use. They also effect the ability of the applicator to achieve a suitable degree of 
application stretch. 

To provide good performance characteristics in stretchable ear panels of disposable 
garments, ear panels which include an elastic material having suitable properties have been 

10 studied and applied to disposable garments. It is generally expected that disposable 
garments provide good fit to the body and/or skin of the user by using suitable elastic 
materials in ear panels during the entire use period of products. Typical examples of such 
ear panels that have been previously used include an elastic material (e.g., elastic strings) 
joined to a non(or less)-elastic material such as nonwoven fabrics or plastic films. These 

1 5 non(or less)-elastic materials tend to affect expected elastic properties of the ear panels. For 
example, those materials tend to decrease elastic "stretchiness" of the stretchable ear panels 
during use. 

Recent disposable garments tend to have an ear panel which includes a part of a 
barrier cuff material and/or an outer cover material. Barrier cuffs are often used in recent 

20 disposable garments and include (a) a channel portion having a proximal edge joined to a 
topsheet and a the distal edge which is away from the topsheet, and (b) a flap portion which 
extends laterally outward from the proximal edge into a part of the ear panel. Such barrier 
cuffs are disclosed in, for example, U.S. Patent 4,795,454 entitled "Absorbent Article 
Having Leakage-Resistant Dual Cuffs" issued to Dragoo on January 3, 1989. Outer covers 

25 are also often used in recent disposable garments and include a soft and cloth-like 
nonwoven material which is joined to the garment-facing surface of a liquid impervious 
film of backsheet. Such a nonwoven outer cover material tends to extend laterally outward 
into a part of the ear panel. 

A "zero strain" stretch laminate is also known in the art and is used in ear panels of 

30 disposable garments. Example of such ear panels are disclosed in U.S. Patent No. 
5,246,433 issued to Hasse et al. on September 21, 1993. In a manufacturing process for 
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The present invention is also directed to a disposable garment which comprises: a 
chassis provided in front, back and crotch regions. The chassis includes a topsheet, a 
backsheet associated with the topsheet, and an absorbent core disposed between the topsheet 
and the backsheet. The disposable garment further comprises at least one pair of stretchable 
5 ear panels extending laterally outward from the chassis in the front or back region; and a 
barrier cuff includes (a) a channel portion having a proximal edge joined to the topsheet and 
a the distal edge which is away from the topsheet, and (b) a flap portion which extends 
laterally outward from the proximal edge into at least a part of the ear panel. At least the 
flap portion includes a second fiber oriented nonwoven layer having a Fiber Orientation 
1 0 Ratio within about ±20 degrees from a primary fiber direction of at least about 65%. 

The present invention is further directed to a composite laminate which comprises: a 
third fiber oriented nonwoven layer formed from component fibers having a primary fiber 
direction; and a water resistant layer joined to one surface of the nonwoven layer. The 
water resistant layer has a water resistance of at least about 50 mmH 2 0. The third fiber 
15 oriented nonwoven layer has a Fiber Orientation Ratio within about ±20 degrees from a 
primary fiber direction of at least about 65%. 

The foregoing answers the need for disposable garments which include a barrier cuff 
material and/or an outer cover material that has a lower stress when being stretched and/or 
that does not require the mechanical stretching process (i.e., the "zero strain" stretch 
20 laminate formation process) in their manufacturing process. 

These and other features, aspects, and advantages of the present invention will 
become evident to those skilled in the art from reading of the present disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 
While the specification concludes with claims particularly pointing out and 
25 distinctly claiming the invention, it is believed that the invention will be better understood 
from the following description of preferred embodiments which is taken in conjunction with 
the accompanying drawings and which like designations are used to designate substantially 
identical elements, and in which: 

Fig. 1 is a perspective view of one preferred embodiment of the disposable pull-on 
30 diaper of the present invention in a typical in use configuration; 



WO 01/39709 



5 



PCT/US99/28514 



25 



Fig. 2 is a simplified plan view of the embodiment shown in Fig. , in its flat 
uncontracted condition showang the body-facing side of the gannent- 

line MrfiV Cr0SS " SeCti0nal ^ ^ 3 PrefCrred emb ° diment tak6n ^ ^ S6Ctl0n 
5 Fig. 4 is a cross-sectiona, view of an elastic lamrnate of a preferred embodiment; and 

F,g. 5 is a fragmentary enlarged perspective illustration of one preferred example of 
the elastomenc material layer. 
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Herein, "panel" denotes an area or element of the pull-on garment. While a panel is 
typically a distinct area or element, a panel may coincide (functionally correspond) 
somewhat with an adjacent panel. 

Herein, "layer" does not necessarily limit the element to a single strata of material in 
5 that a layer may actually comprise laminates or combinations of sheets or webs of the 
requisite type of materials. 

Herein, "joined" or "joining" encompasses configurations whereby an element is 
directly secured to another by affixing the element directly to the other element, and 
configurations whereby the element is indirectly secured to the other element by affixing the 
1 0 element to intermediate member(s) which in turn are affixed to the other element. 

Herein, "uncontracted state" is used to describe states of pull-on garments in its 
unseamed (i.e., seams are removed), flat and relaxed condition wherein all elastic materials 
used are removed therefrom. 

The present invention can be applied to a variety of disposable garments. Such 
15 disposable garments include disposable underwear, disposable diapers including pull-on 
diapers and training pants, and disposable panties for menstrual use. 

In one aspect of the present invention, the disposable garment includes an outer 
cover disposed on the garment-facing surface of a backsheet and include a fiber oriented 
nonwoven layer having a Fiber Orientation Ratio within about ±20 degrees from a primary 
20 fiber direction of at least about 65%. 

In another aspect of the present invention, the disposable garment includes a barrier 
cuff including a channel portion and a flap portion. At least the flap portion includes a fiber 
oriented nonwoven layer having a Fiber Orientation Ratio within about ±20 degrees from a 
primary fiber direction of at least about 65%. 
25 Since the nonwoven layer of the present invention has a lower stress when being 

stretched, the mechanical stretching process (i.e., the "zero strain" stretch laminate 
formation process) is not required for forming stretchable ear panels of disposable garments. 

The fiber oriented nonwoven of the present invention is formed from component 
fibers which are joined together. The component fibers have a primary fiber direction. The 
30 fiber oriented nonwoven of the present invention has a Fiber Orientation Ratio within about 
±20 degrees from the primary fiber direction (FOR20) of at least about 65%; more 
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orefembly a, leas, abou, 7S%; more preferably m |eas , ^ 8J% fc a ^ 
emblem, ta fi ber ori en,eo nonwovcn addWona|ly ^ a ^ ^ ^ 

abou, ± io degrees from the primary fiber direcfion (FORK)) of a, leas, abou, 45%- more 
preferably at leaat about 60%; more preferably still at least abou, 70% 
5 TOMT (e.g., FOR10, indicates the ratio of the number of the component libers 

whose directions are within about * degrees, (e.g., ±10 degrees) from me primary fiber 
trectton to the ,o,a, number of component fibers. Heretn, >limaJy fiber direcfion" refers 
o an average direcrion of component fibers in the nonwoven layer. One prefer method 
for measunng me F.ber Onemadon Rafio of nonwoven materials is described in the Test 
iu Methods section.. 

(TSR, I, n^T en,b0di^,e " , • ^ 0liemed ^ 2 Tensi " «* 

(TSR) of a, leas, about ,5, more preferably a. leas, about 60. The TSR is defined by me 

following calculation: 

TSR = TS1/TS2 

15 wherein, ^ 

TSl ( gf 7i„ch): a tensile strength (TS) at the breaking point in the prhnary fiber 
direction; and 



TS2 (gfrinch): a tensile sfrengft (TS) « me breaking poin, in te perpendicular 
dtrecfion which is perpendicular ,„ me primary fiber direction 

20 whi, ,hT Sto,S,h (ST> ' S " mKimUm -** ™*» 

whale the fiber oriemed nonwoven is sfre,ched a, a ra,e of abou, 20 inches/mm (about 50 

cm/mm) ,o i,s breaking pom,. Th e tensiIe ^ of ^ fc ^ 

»«d before me fiber oriemed nonwoven is joined ,„ olhe, material,). A prefer 

25 M I , * ,enSi ' e ^ " " " *»W in me Tea, 

25 Methods section. 

In a prefen-ed embodiment me fiber orien,ed nonwoven haa a .ensile sfrengm of lesa 
•ban ahou, 200 gfrmch (abou, 80 gfrcm, a. 30% elongafion to me direcfion which is 

TT IT '° the prinmy fiber more preftrably - - — •» 

(abou, 40 gfrcm), more preferably sfill less man abou, 50 gfrinch (abou, 20 gfrcm) 

The fiber oriemed nonwoven may be manured from a wide rnnge 
fibers mcludmg, e.g„ M ,ur„ fibers (e.g., woo, and conon fibers,, sy.u.efic fibers (eg 
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polyolefin, polyester, nylon, and rayon fibers), or a mixture of natural fibers and/or synthetic 
fibers. For ease of manufacture and cost efficiency, the fiber oriented nonwoven is 
preferably formed from synthetic continuous fibers. More preferably, such synthetic 
continuous fibers are formed from a polyolefin (e.g., polyethylene and polypropylene) or a 
5 polyester. Preferred polyester material includes a polyethylene terephthalate, a 
polybutylene terephthalate and a polypropylene terephthalate, or mixtures thereof. In a 
preferred embodiment, the fiber oriented nonwoven additionally includes component fibers 
formed from the other materials (i.e., non-polyester materials) such as polyolefin and nylon. 
In a preferred embodiment, the individual component fibers are formed from a single 

10 type of material which is selected from the above materials (i.e., the individual fiber is not 
made from polyolefin and nylon). Preferably, the component fibers are formed from a 
polyester, more preferably a polyethylene terepthalate, or one of its relatives which has an 
average molecular weight from about 5,000 to about 60,000, preferably from about 10,000 
to about 40,000, more preferably from about 14,000 to about 23,000. Alternatively, the 

15 component fibers may be formed from a mixture of two (or more) materials which are 
selected from the above materials. 

In one embodiment, the component fiber has a bi-component fiber structure formed 
from two distinct materials of a polyester and a polyolefin. In an alternative embodiment, 
the component fiber has a bi-component fiber structure formed from two distinct molecular 

20 weight materials of one identical material, for example, a polyester. Preferred bi-component 
fiber structures may include a side-by-side bi-component fiber structure and a sheath-core 
bi-component fiber structure known in the art. In one embodiment, the component fiber has 
a bi-component fiber structure having a core of polyester and a sheath of polyolefin. 

In a preferred embodiment, the fiber oriented nonwoven has a basis weight of less 

25 than about 60 g/m^, and comprises fibers having a fiber diameter of less than about 50 \im. 
More preferably, for products such as disposable garment and the like, the fiber oriented 
nonwoven has a basis weight of from about 3 g/m 2 to about 50 g/m 2 , more preferably from 
about 10 g/m 2 to about 25 g/m 2 , and a fiber diameter of from about 1 \im to about 30 jam, 
more preferably from about 3 fim to about 20 ^m. 

30 The component fibers may be joined together by adhesives, thermal bonding, water- 

jetting, needling/felting, or other methods known in the art to form nonwoven fabrics. In a 
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preferred embodiment, the fiber oriented nonwoven is formed from a nonwoven 
manufacturing process handling continuous component fibers or filaments known in the art 
Preferred manufacturing process are described in, for example, EP 0843036A1 (Kurihara et 
a..) published on May 20, 1998; U.S. Patent No. 5,312,500, entitled "Non-Woven Fabric 
and Method and Apparatus for Making The Same", issued to Kurihara et al on May 17 
1994; Japanese Laid-Open Patent Publication (Kokai) No. H2-269859 published on' 

~ r 985 1990; ^ J3PaneSe P3tent PUbHCatl0n CM ° kB) S6 °- 25541 PUbli8hed °° 
Preferred nonwoven fabrics which are suitably applicable to the fiber oriented 
nonwoven are available from Nippon Petrochemicals Co., Ltd., Tokyo, Japan, under Code 
No, MBE8202-3-2; MBE8202-3-1; MBE7711-2; MBE6515-10; and MBE7922-1 wmch 
have the following properties. 

Table 



Code No. 


Basis Weight 
(g/m 2 ) 


FOR10 
(%) 


FOR20 
(%) 


TSR at Break 
Point 


TS at 30% 
elongation 


MBE8202-3-2 


15 


77 


93 


106 


10 


MBE8202-3-1 


20 


82 


94 


68 


20 


MBE7711-2 


21 


69 


92 


1 76 


133 


MBE65 15-10 


8" ~~ 


60 


85 ~ 


104 


21 


MBE7922-1 


29 


58 


80 


33 


157 



In a preferred embodiment, the disposable gamrent of the present invention is , 
deposable pulkm diaper . m to followingi such , disfosible puii _ M ^ 

described in detail by refemng to drawings. 

Fig. . shows one preferred embodtmen, of a disposable pull-on garment „f ^ 
present tnventton (e.g., a unitary disp „ saWe pu „^ diaper) ^ j 

disable pull-on diaper 20 baa a front region 26; a back region 28 and a croteh region 30 
between the (ran, region 26 and the hack region 28. A chassis 41 is provided in the front 
back and crotch regions 26, 28 and 30. Tlae chassis 41 includes a topshee, 24 which is' 
preferably , lq „id pervious, a backshee, 22 which is preferably ,i q uid i m pervi„ us mae ^ 
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with the topsheet 24, and an absorbent core 25 (not shown in Fig. 1) disposed between the 
topsheet 24 and the backsheet 22. 

The disposable pull-on diaper 20 further includes a pair of front ear panels 46 each 
extending laterally outward from the corresponding sides of the chassis 41 in the front 
5 region 26, and a pair of stretchable back ear panels 48 each extending laterally outward from 
the corresponding sides of the chassis 41 in the back region 28. Each of the ear panels 46 
and 48 has an outermost edge 240 which forms an outermost edge line 242. The pull-on 
diaper 20 further includes seams 32 each joining the front and back ear panels 46 and 48 
along the corresponding edge lines 242 to form the two leg openings 34 and the waist 
1 0 opening 36. 

In preferred embodiments, the pull-on diaper 20 includes a chassis layer 40 which 
generally determines the overall shape of the pull-on diaper 20. In the embodiment shown 
in Fig. 1 , the chassis layer 40 is an outer cover nonwoven layer 74 which covers all of the 
garment-facing surface of the pull-on diaper 20 to provide the feel and appearance of a cloth 

15 garment. The continuous sheet (i.e., the outer cover nonwoven layer 74) defines the front 
region 26, the back region 28 and the crotch region 30 between the front region 26 and the 
back region 28. Each of the ear panels 46 and 48 includes a portion of the chassis layer 40. 
Preferred pull-on diapers which includes a continuous sheet structure are disclosed in U.S. 
Patent No. 5,569,234 issued to Buell et al. on October 29, 1996. 

20 In a preferred embodiment, at least one of, more preferably both of, the pairs of the 

ear panels 46 and 48 are elastically stretchable in at least the lateral direction. Herein, 
"stretchable" refers to materials that are capable of stretching in at least one direction to a 
certain degree without undue rupture. Herein, "elasticity" and "elastically stretchable" refer 
to stretchable materials that have the ability to return to approximately their original 

25 dimensions after the force that stretched the material is removed. Herein, any material or 
element described as "stretchable" may also be elastically stretchable unless otherwise 
provided. The stretchable ear panels 46 and 48 provide a more comfortable and contouring 
fit by initially conformably fitting the pull-on diaper to the wearer and sustaining this fit 
throughout the time of wear well past when the pull-on diaper has been loaded with 

30 exudates since the ear panels 46 and/or 48 allow the sides of the pull-on diaper to expand 
and contract. 
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generated on ,he gannen, 20 during wear. 
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supplemental support for the absorbent core 25 without binding or bunching the absorbent 
core 25. 

Fig. 2 is a partially cut-away plan view of the pull-on diaper 20 of Fig. 1 in its 
uncontracted state (except in the ear panels 46 and 48 which are left in their relaxed 
5 condition) with the topsheet 24 facing the viewer, prior to the ear panels 46 and 48 being 
joined together by the seams 32 (shown in Fig. 1). The pull-on diaper 20 has the front 
region 26, the back region 28 opposed to the front region 26, the crotch region 30 positioned 
between the front region 26 and the back region 28, and a periphery which is defined by the 
outer perimeter or edges of the pull-on diaper 20 in which the side edges are designated 150 

10 and 240, and the end edges or waist edges are designated 152. The topsheet 24 has the 
body-facing surface of the pull-on diaper 20 which is positioned adjacent to the wearer's 
body during use. The backsheet 22 has the garment-facing surface of the pull-on diaper 20 
which is positioned away from the wearer's body. The pull-on diaper 20 includes the 
chassis 41 including the liquid pervious topsheet 24, the liquid impervious backsheet 22 

1 5 associated with the topsheet 24, and the absorbent core 25 positioned between the topsheet 
24 and the backsheet 22. The garment 20 further includes the front and back ear panels 46 
and 48 extending laterally outward from the chassis 41, the elasticized leg cuffs 52, and the 
elasticized waistbands 50. The topsheet 24 and the backsheet 22 have length and width 
dimensions generally larger than those of the absorbent core 25. The topsheet 24 and the 

20 backsheet 22 extend beyond the edges of the absorbent core 25 to thereby form the side 
edges 150 and the waist edges 152 of the garment 20. Preferably, the liquid impervious 
backsheet 22 is a liquid impervious plastic film 68. 

The pull-on diaper 20 also has two centerlines, a longitudinal centerline 100 and a 
transverse centerline 110. Herein, "longitudinal" refers to a line, axis, or direction in the 

25 plane of the pull-on diaper 20 that is generally aligned with (e.g. approximately parallel 
with) a vertical plane which bisects a standing wearer into left and right halves when the 
pull-on diaper 20 is worn. Herein, "transverse" and "lateral" are interchangeable and refer 
to a line, axis or direction which lies within the plane of the pull-on diaper that is generally 
perpendicular to the longitudinal direction (which divides the wearer into front and back 

30 body halves). The pull-on diaper 20 and component materials thereof also have a body- 
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facing surface which face, the skin of wesrer to use and a gamrcnt-facing surface which „ 
the opposite surface to the body-facing surface. 

While the topaheet 24, the backsheet 22, and the absorbent core 25 may be 
assented to a variety of well know, configurations, exemplary chassis configurator are 
desenbed generally to U.S. Parent 3,860,003 entitled -Conhachble Side Portions f„ r 
Disable Diaper" which issued to Kenneth B. Buel. on Janua^ 14, ,975; and US Patent 
5,151.092 enntled -Absorbent Article Wito Dynamic Elastic Wars, Feature Having A 
Predtsposed Resilient Flexural Hinge" which issued to Kenneth B. Buell e. a. on 
September 29, 1992. 

Fig. 3 is a cross-sectional view of a preferred embodiment taken along the section 
hue 3-3 of Fig. 2. The puH-o„ draper 20 includes the chassis 4, including the liquid 
pernor* topshee, 24, toe l iq uid impervious backshee, 22 associated wim toe topshcet 24 
and the absorbent com 25 positioned between toe topshee. 24 and toe backsheet 22 The 
pufi-on diaper 20 forther todudes toe from ear pane, 46 extending lately outward from 
toe chassis 41, and an inner barter cuff 54. The front ear pane, 46 includes an dastic 
member 70 which provides an dasttcity to the car pane, 46. The clastic member 70 mcludes 
a plane clastomcric material. Herein, "ptone chimeric materia," refers to elastomenc 
matcnals which condnuously extend in two dimenstonal directions. P re fe rab ,y, toe dastic 
member 70 is an elasdc laminate which includes such a plane elastotneric materia, 
Preferred plane clastomcric materials include a senm, a perforated ,or apertures fomed) 
film, an clastomcric woven or nonwoven, an clastomcric foam and toe like, to a preferred 
embodiment, each of the front car pands 46 is formed by a lamination of toe clastic 
lammate 70 and at leas, a part of a nonwoven layer 56 or toe outer cover nonwoven ,aycr 

Allh ™« l >Rs.3dcpic K oriy ( hc stt nctu re „foncofthcfr„„,carpa„cl46andapar, 
of the chassis 41, preferably similar structures a* also provided in toe other front car panel 
46 and the back ear panels 48. 

The absorbent core 25 can be any absorbent member which is generally 
compressible, conformable, non-Wanng ,o toe we^s skfa, and capable of ab ^ 
mtamtng liquids such as urine and other certain body exudates. The absorbent core 25 may 
be manufactured to a wide variety of sizes and shapes (e.g., mctongular, hourglass 
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"T"-shaped, asymmetric, etc.) and from a wide variety of liquid-absorbent materials 
commonly used in disposable pull-on garments and other absorbent articles such as 
comminuted wood pulp which is generally referred to as airfelt. Examples of other suitable 
absorbent materials include creped cellulose wadding; meltblown polymers including 
5 coform; chemically stiffened, modified or cross-linked cellulosic fibers; tissue including 
tissue wraps and tissue laminates; absorbent foams; absorbent sponges; superabsorbent 
polymers; absorbent gelling materials; or any equivalent material or combinations of 
materials. 

The configuration and construction of the absorbent core 25 may vary (e.g., the 

10 absorbent core 25 may have varying caliper zones, a hydrophilic gradient, a superabsorbent 
gradient, or lower average density and lower average basis weight acquisition zones; or may 
include one or more layers or structures). Further, the size and absorbent capacity of the 
absorbent core 25 may also be varied to accommodate wearers ranging from infants through 
adults. However, the total absorbent capacity of the absorbent core 25 should be compatible 

1 5 with the design loading and the intended use of the garment 20. 

A preferred embodiment of the garment 20 has an asymmetric, modified hourglass- 
shaped absorbent core 25 having ears in the front and back waist regions 26 and 28. Other 
exemplary absorbent structures for use as the absorbent core 25 that have achieved wide 
acceptance and commercial success are described in U.S. Patent No. 4,610,678 entitled 

20 "High-Density Absorbent Structures" issued to Weisman et al. on September 9, 1986; U.S. 
Patent No. 4,673,402 entitled "Absorbent Articles With Dual-Layered Cores" issued to 
Weisman et al. on June 16, 1987; U.S. Patent No. 4,888,231 entitled "Absorbent Core 
Having A Dusting Layer" issued to Angstadt on December 19, 1989; and U.S. Patent No. 
4,834,735, entitled "High Density Absorbent Members Having Lower Density and Lower 

25 Basis Weight Acquisition Zones", issued to Alemany et al. on May 30, 1989. 

The chassis 41 may further include an acquisition/distribution core 84 of chemically 
stiffened fibers positioned over the absorbent core 25, thereby forming a dual core system as 
shown in Fig. 3. In a preferred embodiment, the fibers are hydrophilic chemically stiffened 
cellulosic fibers. Herein, "chemically stiffened fibers" means any fibers which have been 

30 stiffened by chemical means to increase stiffness of the fibers under both dry and aqueous 
conditions. Such means include the addition of chemical stiffening agents which, for 
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example, coat and/or impregnate the fibers. Such means also include the stiffening of the 
fibers by altering the chemical structure of the fibers themselves, e.g., by cross-linking 
polymer chains. b 

The fibers utilized in the acquisition/distribution core 84 can also be stiffened by 
5 means of chemical reaction. For example, crosslinking agents can be applied to the fibers 
winch, subsequent to application, are caused to chemically form intrafiber crosslink bonds 
These crosslmk bonds can increase stiffness of the fibers. Whereas the utilization of 
mtrafiber crosslink bonds to chemically stiffen the fibers is preferred, it is not meant to 
exclude other types of reactions for chemical stiffening of the fibers. 
10 In the more preferred stiffened fibers, chemical processing includes mtrafiber 

crosslinking with crosslinking agents while such fibers are in a relatively dehydrated 
defibrated (i.e. individualized), twisted, curled condition. Suitable chemical stiffening 
agents mclude monomeric crosslinking agents including, but not limited to C -C 
^aldehydes and C 2 -C 8 monoaldehydes having an acid functionality can be employed J 
form the cosslinking solution. These compounds are capable of reacting with at least two 
hydroxyl groups in a single cellulose chain or on proximately located cellulose chains in a 
smgle fiber. Such crosslinking agents contemplated for use in preparing the stiffened 
cellulose fibers include, but are not limited to, glutaraldehyde, glyoxal, formaldehyde, and 
glyoxyhc acid. Other suitable stiffening agent, are polycarboxylates, such as citric acid 
The polycarboxylic stiffening agents and a process for making stiffened fibers from them 
are described in U.S. Patent No. 5,190,563, entitled "Process for Preparing Individualized 
Polycarboxylic Acid crosslinked Fibers" issued to Herron, on March 2, 1993. The effect of 
crosslmking under these conditions is to form fibers which are stiffened and which tend to 
retam their twisted, curled configuration during use in the absorbent articles herein Such 
fibers, and processes for making them are cited in the above incorporated patents 

Preferred dual core systems are disclosed in U.S. Patent No. 5,234,423, entitled 
"Absorbent Article With Elastic Waist Feature and Enhanced Absorbency" 1S sued to 
Alemany et al., on August 10, 1993; and in US. Patent No. 5,147,345, entitled "High 
Efficiency Absorbent Articles For Incontinence Management" issued to Young, LaVon and 
Taylor on September 15, 1992. In a preferred embodiment, the acquisition/d 1S tribution core 
84 mcludes chemically treated stiffened cellulosic fiber material, available from 
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Weyerhaeuser Co. (U.S.A.) under the trade designation of "CMC". Preferably, the 
acquisition/distribution core 84 has a basis weight of from about 40 g/m 2 to about 400 
g/m 2 , more preferably from about 75 g/m 2 to about 300 g/m 2 . 

More preferably, the chassis 22 further includes an acquisition/distribution layer 82 
5 between the topsheet 24 and the acquisition/distribution core 84 as shown in Fig. 3. The 
acquisition/distribution layer 82 is provided to help reduce the tendency for surface wetness 
of the topsheet 24. The acquisition/distribution layer 82 preferably includes carded, resin 
bonded hiloft nonwoven materials such as, for example, available as Code No. FT-6860 
from Polymer Group, Inc., North America (Landisiville, New Jersey, U.S.A.), which is 
10 made of polyethylene telephthalate fibers of 6 dtex, and has a basis weight of about 43 
g/m 2 A preferable example for the acquisition/distribution layer 82 and the 
acquisition/distribution core 84 is disclosed in EP 0797968A1 (Kurt et al.) published on 
October 1, 1997. 

The topsheet 24 is preferably compliant, soft feeling, and non-irritating to the. 

15 wearer's skin. Further, the topsheet 24 is liquid pervious permitting liquids (e.g., urine) to 
readily penetrate through its thickness. A suitable topsheet 24 may be manufactured from a 
wide range of materials such as woven and nonwoven materials; polymeric materials such 
as apertured formed thermoplastic films, apertured plastic films, and hydroformed 
thermoplastic films; porous foams; reticulated foams; reticulated thermoplastic films; and ' 

20 thermoplastic scrims. Suitable woven and nonwoven materials can be included of natural 
fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polymeric fibers such as polyester, 
polypropylene, or polyethylene fibers) or from a combination of natural and synthetic fibers. 
The topsheet 24 is preferably made of a hydrophobic material to isolate the wearer's skin 
from liquids which have passed through the topsheet 24 and are contained in the absorbent 

25 core 25 (i.e., to prevent rewet). In a preferred embodiment, the topsheet 24 is formed by the 
nonwoven layer of the present invention. If the topsheet 24 is made of a hydrophobic 
material, at least the upper surface of the topsheet 24 is treated to be hydrophilic so that 
liquids will transfer through the topsheet more rapidly. This diminishes the likelihood that 
body exudates will flow off the topsheet 24 rather than being drawn through the topsheet 24 

30 and being absorbed by the absorbent core 25. The topsheet 24 can be rendered hydrophilic 
by treating it with a hydrophobic finishing oil or a surfactant. Suitable methods for the 



WO 01/39709 



17 



PCT/US99/28514 



for toy* n spraying to topsheel 24 matoI 

-.-—«, to ma,eria, in* to surfaclant . A mo „ dea . led 

s riTs ;" ip " " yer Absorbem uym " ^ w — - - - 

7 r n 4W45 e " ti,W — Acquiring 

Abaorben, Coma" issued ,„ Reising on Janu ^ ^ P « 

In a preferred embodiment, ,he ropshee, 24 is a nonwoven web «ba, can provide 
10 absorbed b y rbe com 25 away _ ^ ^ ^ ^ * «- 

opshee, nrarenais is a unbonded carded web which is ava,, a b,e as Code No P tZ 

(Sto " s ° u » c — ZZ 

maerm, . avai,ab,e as Code No. S-2355 from Havix Co., Japan. Th* maeri, ls a 
flayer compos,,, materia,, and made of two Knds of synU , etic sm[MWI ^ J 
15 cdmponeo, nbem b y uaing ^ „, ^ ^ 

Style 040018007 from Amoco Fabrics, Inc. (Gronau, Germany) 

Anotherpmfemed topshee, 24 inoiodea an aperiomd fonned fibn. Apertumd formed 
fflma am pmfbmed for to ^ ^ _ ^ ^ ^ «- 

•0 non-abso^en, and bave a reduced ,ende„c y ,o a„ow houids ,o p ass bach through a„ d ^ 

If t' ^ of 11,8 foraKd fita ** - » — ^ *• Z 

™» *y .hemby ^ bod y soib'ng and omeung a more eomforiabie fee, for * 
wearer. Smteb.e fomreri fibos am described in us. Pa,en, No 3 929 ,35 el ,M 

"Absorptive Structures Having Tapemd CapMariea- issued ,„Tho m „ 
5 1975- itc c, Thompson on December 30, 

■973, US. Pa,en, No. 4,324,24o e„„„ed "Dispose Abeotben, ArriCe Having A Stnin 

ZZTJT"- iKUed *° ^ " ^ °" APrf ' 13 ' m * V S *« -342 at 
Angus, 3, 982, US. Pa,en, No. 4,463,045 eodde. -MacmacopienUy Expanded Three- 
Dm,ena,ona, PUsnc Web Hxhibning Non-Cosay V isi b,e Surface m d Cch^e Tachfe 

Polymenc Fita," issued l„ Baird on April 9, 1991 . MulMayer 



WO 01/39709 



PCT/US99/28514 



18 

In a preferred embodiment, the backsheet 22 is the liquid impervious film 68 as 
shown in, for example, Fig. 3. Preferably, the liquid impervious film 68 longitudinally 
extends in the front, back and crotch regions 26, 28 and 30. More preferably, the liquid 
impervious film 68 does not laterally extend into the at least one of the ear panels 46 or 48. 
5 The liquid impervious film 68 has a body-facing surface and an garment-facing surface 
opposing the body-facing surface. The. liquid impervious film 68 is impervious to liquids 
(e.g., urine) and is preferably manufactured from a thin plastic film. Preferably, the liquid 
impervious film 68 has a water resistance of at least about 200 mmH 2 0, more preferably at 
least about 400 mmH 2 0. In a preferred embodiment, the liquid impervious film 68 has a 

10 water resistance of about 600 mmH 2 0. However, more preferably the plastic film permits 
vapors to escape from the garment 20. In a preferred embodiment, a microporous 
polyethylene film is used for the liquid impervious film 68. A suitable microporous 
polyethylene film is manufactured by Mitsui Chemicals, Inc., Nagoya, Japan and marketed 
in the trade as PG-P. In a preferred embodiment, a disposable tape (not shown in Figs.) is 

1 5 additionally joined to the outer surface of the backsheet 22 to provide a convenient disposal 
after soiling. A preferred disposal tape (or device) for pull-on garments is disclosed in 
International Publication No. WO 94/09736 (Rollag et al.) published on May 1 1, 1994. 

A suitable material for the liquid impervious film 68 is a thermoplastic film having a 
basis weight of from about 10 g/m 2 to about 45 g/m 2 . Preferably, the thermoplastic film 

20 has a basis weight of from about 20 g/m 2 to about 40 g/m 2 . In a preferred embodiment, the 
thermoplastic film has a basis weight of about 35 g/m 2 . 

The outer cover nonwoven layer 74 (i.e., the chassis layer 40) is joined with the 
garment-facing surface of the liquid impervious film 68 to form a composite laminate. 
Preferably, the outer cover nonwoven layer 74 is formed by the fiber oriented nonwoven 

25 layer of the present invention. The outer cover nonwoven layer 74 preferably covers all of 
the garment- facing surface of the pull-on diaper 20 to provide the feel and appearance of a 
cloth garment. The outer cover nonwoven layer 74 may be joined to the liquid impervious 
film 68 by any suitable attachment means known in the art. For example, the outer cover 
nonwoven layer 74 may be secured to the liquid impervious film 68 by a uniform 

30 continuous layer of adhesive, a patterned layer of adhesive, or an array of separate lines, 
spirals, or spots of adhesive. Suitable adhesives include a hotmelt adhesive obtainable from 
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H.B. Fuller Japan Co., Ltd., Osaka, Japan as JM-6064. 

In a preferred embodiment, the outer cover nouwoven layer 74 i, f omn , k 
— ^-^..v^e^MpponPe^^^ l^^ a 

ITte backshee, 22 is portioned adjacent the gamrent-factng surface of the absorbent 
ore 25 and .a prefembly joined thereto b y an y auitahje adachment means known in ^ 
S«, the body.facing surface of the h„„id imperious nun 63 may be sejdm * 
10 absorbent core 25 by a unifo™ condnuous layer of adhesive, a pademed ay," ^ 

found to be sadsfacory are mannfachued by H. B. FuUer Comply of St. Pan,, Minnesota 
U.S.A., and marketed as HM358J. An example of a suitab.e attachment me ms inZg 
an open panen, „ etWMk of flIamnils „ f ^ . « *** 

March 4, ,98 . Another smtable adachmeut meaata including several Unas of adhesive 

^Patent No. 3.9, ,,,73 tssued to Sptague, Jr. on October 7, ,075; U.S. Paten, No 
4,785 ,96 .sued to Ziecker, e, a,, on November 22, ,978; and U.S. Patent No 4 842 «6 

20 « AJten.dve.y.meadachmentmeanamay 
ho d„ e b0 „ ds , ^ dyMmjc 

attachment means or combinations of these attachment means as are known m the at, 

In an ahentadve embodiment, the absorbent core 25 is no, jotned to the backshee, 

The pull-on diaper 20 further includes elasncized leg cuffs 52 for „ 
^con.^tof^daa.omerbody.uda.ea. ^Hi^ 
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disposable diaper which provides a contractible leg opening having a side flap and one or 
more elastic members to provide an elasticized leg cuff. U.S. Patent 4,909,803 entitled 
"Disposable Absorbent Article Having Elasticized Flaps" issued to Aziz et al. on March 20, 
1990, describes a disposable diaper having "stand-up" elasticized flaps (barrier cuffs) to 
5 improve the containment of the leg regions. U.S. Patent 4,695,278 entitled "Absorbent 
Article Having Dual Cuffs" issued to Lawson on September 22, 1987; and U.S. Patent 
4,795,454 entitled "Absorbent Article Having Leakage-Resistant Dual Cuffs" issued to 
Dragoo on January 3, 1989, describe disposable diapers having dual cuffs including a 
gasketing cuff and a barrier cuff. In a preferred embodiment, such barrier cuffs or "stand- 

1 0 up" elasticized flaps includes the fiber oriented nonwoven layer of the present invention. 

While each elasticized leg cuff 52 may be configured so as to be similar to any of the 
leg bands, side flaps, barrier cuffs, or elastic cuffs described above, it is preferred that the 
elasticized leg cuff 52 includes an elastic gasketing cuff 62 with one or more elastic strands 
64 as shown in Fig. 2, an inner barrier cuff 54 which includes a nonwoven layer 56, and 

1 5 spacing elastic members 58 which are described in the above-referenced U.S. Patent Nos. 
4,695,278 and 4,795,454. 

Referring again to Fig. 3, the inner barrier cuff 54 includes a channel portion 55 
having a proximal edge 59 joined to the topsheet 24, and a distal edge 61 which is away 
from the body-facing surface of the topsheet 24. The inner barrier cuff 54 further includes a 

20 flap portion 57 which extends laterally outward from the proximal edge 59 into at least a 
part of the ear panel 46. In the embodiment shown in Fig. 3, the flap portion 57 extends to 
the outermost edge 240 of the ear panel 46. 

The distal edge 61 of the inner barrier cuff 54 is that part of the inner barrier cuff 54 
which is spaced away from the body-facing surface of the topsheet 24 when the pull-on 

25 diaper 20 is being worn. The proximal edge 59 is that part of the inner barrier cuff 54 which 
is joined to the topsheet 24. The proximal edge 59 is preferably located laterally inboard of 
the outermost edge 240 of the pull-on diaper 20. 

In a preferred embodiment, the barrier cuff 54 is formed by two nonwoven layers 93 
and 94 as shown in Fig. 3. One of such two nonwoven layers is the fiber oriented 

30 nonwoven layer 94 of the present invention, and the other works as a water resistant layer 
93 for increasing the water resistant value of the barrier cuff 54. The fiber oriented 
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nonwoven layer 94 is folded back at the distal edge 61 onto th. «, . 

, , g 01 onto we water resistant laver 91 tn 

enclose fte spacing elasdc membere 58 as shown in Fig 3 
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bonded. The embossment pattern can increase the strength of the material against the 
friction which is applied by the skin of wearer when the article is used. 

The embossment ratio of the material is defined by the ratio of the total area of 
embossing portion to the total area of non-embossing portion of the heated bonding rolls. 
5 Preferably, the embossment ratio for the meltblown nonwoven layer 93 is at least 0.5 %, 
more preferably from about 1 % to about 35 %. 

Preferred materials for the fiber oriented nonwoven layer 94 are available from 
Nippon Petrochemicals Co., Ltd., Tokyo, Japan, under Code Nos. MBE8202-3-2; 
MBE8202-3-1; MBE771 1-2; MBE6515-10; and MBE7922-L 

10 In an alternative embodiment (not shown in Figs.), the barrier cuff 54 can be formed 

only by a single layer 94 of the fiber oriented nonwoven material of the present invention 
(i.e., without the water resistant layer 93). In this embodiment, the fiber oriented nonwoven 
layer 94 is folded back upon itself at the distal edge 61 to enclose the spacing elastic 
members 58. The fiber oriented nonwoven layer 94 preferably has a water resistance value 

15 of at least about 50 mmH20, and an average bending force value of less than about 20 mg 
cm /cm. More preferably, the fiber oriented nonwoven layer 94 has a water resistance 
value of at least about 70 mmH20. 

In a further alternative embodiment (not shown in Figs.), the barrier cuff 54 can be 
formed by a two layered structure formed by the fiber oriented nonwoven material of the 

20 present invention (i.e., without the water resistant layer 93). In this embodiment, the fiber 
oriented nonwoven layer 94 is folded back upon itself at the distal edge 61 to enclose the 
spacing elastic members 58, and are attached together by itself by an attachment means to 
form the two layered structure. Any attachment means known in the art can be used. 
Preferred attachment means includes adhesive bonds, heat bonds, pressure bonds, ultrasonic 

25 bonds, dynamic mechanical bonds, or combinations of these means. In a preferred 
embodiment, a pressure bond is used for forming the two layered structure. Preferably, the 
two layered structure formed by the fiber oriented nonwoven layer 94 has a water resistance 
value of at least about 200 mmH20. 

The expected water resistance value of the fiber oriented nonwoven layer 94 can be 

30 achieved by using a polyolefin material for the component fibers of the fiber oriented 
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-hod™.,, , he elas , jc laimna|e ?0 |s operatiye , y johed (o bo(h ^ 

and the outer cover nonwoven taycr 74 in a ,,.h« m « ,, . 56 

condition. subatonnollv untenstoned (zero strain) 

56 an d Tr bly ' *" ^ la, " taa,e 70 ™ " e WJ— to the nonwoven , a yer 
and/or me ou,er cover nonwoven layer 74, by uring either an intemi n en , J£ 
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configuration or a substantially continuous bonding configuration. Herein, "intermittently" 
bonded laminate means a laminate wherein the plies are initially bonded to one another at 
discrete spaced apart points or a laminate web wherein the plies are substantially unbonded 
to one another at discrete spaced apart areas. Conversely, a "substantially continuously" 
5 bonded laminate web means a laminate web wherein the plies are initially bonded 
substantially continuously to one another throughout the areas of interface. It is preferred 
that the stretch laminate be bonded over all or a significant portion of the stretch laminate so 
that the nonwoven layers 56 and 74 elongate or draw without causing rupture, and the layers 
of the era panel 46 are preferably bonded in a configuration that maintains all of the layers 

1 0 of the laminate in relatively close adherence to one another after the incremental mechanical 
stretching operation. Consequently, the elastic panel members and the other plies of the 
stretch laminate are preferably substantially continuously bonded together using an 
adhesive. In a particularly preferred embodiment, the adhesive selected is applied with a 
control coat spray pattern at a basis weight of about 7.0 grams/m 2 . The adhesive pattern 

1 5 width is about 6.0 cm. The adhesive is preferably an adhesive such as is available from 
Nitta Findley Co., Ltd., Osaka, Japan, under the designation H2085F. Alternatively, the 
elastic panel member and any other components of the stretch laminates may be 
intermittently or continuously bonded to one another using heat bonding, pressure bonding, 
ultrasonic bonding, dynamic mechanical bonding, or any other method as is known in the 

20 art. 

By operatively joining the elastic laminate 70 to the nonwoven layer 56 and the 
outer cover nonwoven layer 74, the elastically stretchable ear panel 46 can be formed 
without the mechanical stretching process (i.e., the "zero strain" stretch laminate formation 
process). This configuration allows the ear panel 46 to be elastically stretchable in the 

25 lateral direction. 

The elastic laminate 70 is preferably joined to, more preferably directly secured to 
the respective edges 78 of the liquid impervious film 68 through an adhesive. Preferably, 
while liquid impervious film 68 longitudinally extends in the front, back and crotch regions 
26, 28 and 30, it does not laterally extend into at least one of, preferably each of the 

30 stretchable ear panels 46 and 48. In a more preferred embodiment, the elastic laminate 70 is 
joined to the respective edges 78 of the liquid impervious film 68 at the garment-facing 
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surface * shown ta F ig . 3. In an a.^aUve embodiment, the ^ ^ ?fl 
ned ,o the re^ec tive edges 78 of te h>id ^ fita ^ 

°*™.'" F,S - * ^ — ' » -V banned ,o a. « ^ 

the h,utd tmpervious fita 68 by ^ ^ J ^ 

5 adhestve bonds, hea, bonds, pressurc bonds , ^ « 

or combinations of these attachment means. 

Referring ,„ Kg . 4 , „ elaafc ^ „ ^ ^ 

124 ha vmg a frst surface 150 and a second surfacel^™, • ... * 
tot coverstock ,ayer 122 whieh is iohj T7 ^ 
10 layer ,24 b a JLl „ *" ' 5 ° " e '«° m ™ — W 

JLZx jrT? " ^ ,M " * *• re- 

surface ISO of the elastomer, materia, layer 124 by an adhesive (no, shown in Fi g 4) 

More preferably, me elastic 70 ta her inclute . second £ * 

whrch joined ,„ the second surface 1J2 of „. °* ™ 

adhesive (not shown in Fig 4) In a nrrf^ u J - y 

1= - of, fa , and ^LZZ^'JZZZZZ 
n_ layer of the pres., ^ ^ _ 

coveratoc layers ,22 and ,2d are avanable Nipp<m Pelrocllemica|s J* J" 

The elastomeric materia] laver 124 ma v 

y be formed m a w «de variety of sizes f n ™c 
and shape, m a prefer embodiment, me Homeric materia, layer ,24 „ ^Tf 
a contmuous plane laye , PrefelTed ^ rf mc lu e I 

Perforate (or aporimes frrmed, rib, an elastomeric woven I nonwjv^t ^ 

Preferred shapes of continnons plane lay* include a ^drilatera, indudhg a tcctanZ, 
a s^nare, a hapeaoid, and me othe, polygons. b m J^l 
material layer 124 is in the fnm, «f ^- elastomenc 
each other '* ^ ( " -*"> * h - « connected 

Elastomeric materials which have been found ,„ be espeoiaUy suitable f„, «, 
e^nte c material ,aycr ,24 are ^ block ^ olym J b J 
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about 1.0 mm (0.002 inch - 0.039 inch). Other suitable elastomeric materials for the 
elastomeric material layer 124 include "live" synthetic or natural rubber, other synthetic or 
natural rubber foams, elastomeric films (including heat shrinkable elastomeric films), 
elastomeric woven or nonwoven webs, elastomeric composites, or the like. 
5 In the preferred embodiment shown in Fig. 4, the elastomeric material layer 124 is 

an elastomeric scrim which has a plurality of first strands 125 and a plurality of second 
strands 127. The plurality of first strands 125 intersect the plurality of second strands 127 at 
nodes 130 at a predetermined angle a, forming a net-like open structure having a plurality 
of apertures 132. Each aperture 132 is defined by at least two adjacent first strands and at 

10 least two adjacent second strands, so that the apertures 132 are substantially rectangular in 
shape. Other configurations of the apertures 132, such as parallelograms, squares, or 
circular arc segments, can also be provided. Preferably, the first and second strands 125 and 
127 are substantially straight and substantially parallel to one another. Preferably, the first 
strands 125 intersect the second strands 127 at nodes 130 such that the angle a is about 90;. 

15 degrees. The first and second strands 125 and 127 are preferably joined or bonded at nodes 
• 90. 

A preferred elastomeric scrim 124 is manufactured by the Conwed Plastics 
Company (Minneapolis, Minn., U.S.A.) under the designation X02514. This material has 
about 12 elastic strands per inch in the structural direction B (i.e., the first strands 125) and ; 

20 about 7 elastic strands per inch in the structural direction D (i.e., the second strands 127). 

In an alternative preferred embodiment, the elastomeric material layer 124 is a 
porous, macroscopically-expanded, three-dimensional elastomeric web. Referring to Fig. 5, 
the porous^ macroscopically-expanded, three-dimensional elastomeric web 172 has a 
continuous first surface 174 and a discontinuous second surface 176 opposing the first 

25 surface 174. The elastomeric web 172 preferably comprises a formed film interconnecting 
member 186 including at least two polymeric layers 178 and 182. The first layer 178 is 
substantially elastic and the second layer 182 is substantially less elastic than the first layer 
178. At least one of the two polymeric layers 178 and 182 is formed from a polystyrene 
thermoplastic elastomer. The elastomeric web 172 exhibits a multiplicity of primary 

30 apertures 1 84 in the first surface 174 of the web 172. The primary apertures 1 84 are defined 
in the plane of the first surface 174 by a continuous network of the interconnecting member 
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along length. The , nttre<>nnecang member ]M ^ 

^ane of toe second stuface 176 of the web 172 -n,. - apertures 188 "> 

aay shape. A prefer Castonteric web ^~ " "* ,88 - * 

5 98,37,6 (Cmro e, a,.,, p „bh s hed on ,JT£ ^1 ^ ^ 

— - for -he Castotnenc ntatena, J-h l CC 
the designation X-25007. 8 lm Pn>d ' ,c ' s U1,de ' 

In the entbodhnent shown in Fig. 4, the first covemock laver 17, k 
surface ,42 and an outer surface .44. The inner surface ,42 dt^ , " 
10 ,22 is the surface tha, > positioned facing dte e^ml^ , J ~ ^ 
— ,ayer ,26 also has . ^ surfffie ^ md * 
surface 146 of the second coverstock laver m ■ *. , The inner 

. materia, ,a y er I2 7 ^ ^ T TV" " * 
P , aoi 1 81,(1 second surfac <* 150 and 152 of the 

*•» materia, ,ayer ,24 are subatanhaHy paralw wM] fte ™J * 

15 second «k layers ,22 and ,26. TJte nrs, aurface ,» „ dta plmar 

elaslomenc materia, layer ,24 that is mni . „i , „. ™ e 
«= , " Mst closely •*«"■» »'* the inner surface 147 „a 

nrat coverstock ,ayer ,22. The second surface ,52 is tha, planar surface ofts, 
— ,ayer ,24 tha, „ most c,oae,y adjacent to dte J ^ 
coverstock layer 126. * e second 

20 

Test Methnrk 

1 ■ Test Method for Fih«-r nri-^ 

^irrrr is pietmay - * — - - ~— - 

A sample nonwoven fabric (or lavert in nian ^ 
ok 1 y ' 1S P ,ac ed on a specimen stub o . 

25 nonwoven fabric is fivpH ™ »h 1116 sa mple 

ven raonc is faxed on the specimen stub at a flat condition ,» * • 

wdt the longttudina, direction of the photogrcph to be uken a 

avatlable from Japan Elecron Optics Laboratory (JEM.) Ud ToW ^ " 
30 No.JSM-53,0. ^ (JtUL) L,d - ^o, Japan, under Code 
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The following analysis is conducted on the photograph by using a digitizer. A 
preferred digitizer is available from Graphtec Co., Ltd.; Tokyo, Japan, under Code No. 
KD9600. A photograph is placed on the digitizer. A square area (500 jim x 500 \xm) of the 
sample, nonwoven fabric is chosen at will in the photograph on the digitizer. The both ends 
5 of every component fiber which can be seen in the square area are manually identified by an 
operator and the coordinates thereof are detected and recorded by the digitizer. This work is 
conducted on three different square areas (each having 500 |im x 500 p.m) which are chosen 
at will in the photograph to obtain coordinate data on the all fibers in the three different 
square areas. The orientation angle of each fiber is calculated based on the coordinate data. 
10 The primary fiber direction of the sample nonwoven fabric is determined by the average 
orientation angle, which is an average value of the all orientation angle data obtained from 
the three different square areas. 

The Fiber Orientation Ratio within about ±10 degrees (FOR10) is determined by the 
following calculation: 
15 FOR10 = NF10 / TNF x 100 (2) 

wherein, 

NF10: the number of fibers which have orientation angles within about ±10 degrees 

from the primary fiber direction; and V 
TNF: the total number of fibers measured within the three different square areas. 
20 Similarly, the Fiber Orientation Ratio within about ±20 degrees (FOR20)! is 

determined by the following calculation: 

FOR20 = NF20 / TNF x 100 (3) 
wherein, 

NF20: the number of fibers which have orientation angles within about ±20 degrees 
25 from the primary fiber direction. 

2. Test Method for Tensile Strength 

The following method is preferably used to measure the tensile strength of materials. 
A tensile tester is prepared. The tensile tester has an upper jaw and a lower jaw 
which is located below the upper jaw. The upper jaw is movable and is connected to an 
30 extension force measuring means. The lower jaw is fixed in the tester. A test specimen 
(i.e., a nonwoven fabric to be measured) which has about 2.5 cm (about 1 inch) in width and 
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WHAT IS CLAIMED IS: 

1. A disposable garment having a front region, a back region and a crotch region 
between the front region and the back region, comprising: 

a chassis provided in the front, back and crotch regions, the chassis comprising a 
topsheet, a backsheet associated with the topsheet, and an absorbent core disposed between 
5 the topsheet and the backsheet, the backsheet having a garment-facing surface; and 

an outer cover disposed on the garment-facing surface of the backsheet and 
including a first fiber oriented nonwoven layer having a Fiber Orientation Ratio within 
about ±20 degrees from a primary fiber direction of at least about 65%. 

2. A disposable garment having a front region, a back region and a crotch region 
between the front region and the back region, comprising: 

a chassis provided in the front, back and crotch regions, the chassis comprising a 
topsheet, a backsheet associated with the topsheet, and an absorbent core disposed between 
5 the topsheet and the backsheet; 

at least one pair of stretchable ear panels extending laterally outward from the 
chassis in the front or back region; and 

a barrier cuff includes (a) a channel portion having a proximal edge joined to, the 
topsheet and a the distal edge which is away from the topsheet, and (b) a flap portion which 
1 0 extends laterally outward from the proximal edge into at least a part of the ear panel; 

wherein At least the flap portion includes a second fiber oriented nonwoven layer 
having a Fiber Orientation Ratio within about ±20 degrees from a primary fiber direction of 
at least about 65%. 

3. The disposable garment of Claim 1, further comprising at least one pair of 
stretchable ear panels extending laterally outward from the chassis in the front or back 
region, 

wherein the first fiber oriented nonwoven layer extends laterally outward from the 
5 chassis into the part of the ear panel. 
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7. disposable garment of Claim 2 wherein th* ,ho , 

to th «r diSPMab ' e ^ " f ^ 6 ° r 7 " ™ herei " *» — «— layer is ioined 
.0 .he nber onenfed nonwoven , ay£r ^ , ^ ^ ^ ^ J— 

9- The disposable garment of Claim 1 wherein the <w «u 

ha, a Tenaiie Strang ^ of „ te , ^™ ^ ^ — °™ , ayer 

1 0. A composite laminate, comprising: 

a fiber oriented nonwoven layer having a first ^ 

having a primal fiber di^ *" f0m,ed *° m «1>«« «» 

a water resistant layer joined to the first surface of th, fit, 

wherein the fiber oriented nonwoven layer has a Fih, r 7 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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